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(57)Abstract: 

PROBLEM TO BE SOLVED: To optimize an information processing system including 
an external storage device such as a hard disk device. 

SOLUTION: A performance parameter (such as spindle rotating speed, cache size) to 
determine performance of a hard disk is transmitted and received between the hard 
disk device 101 and a host device 113. The hard disk device 101 resets the indicated 
performance parameter when a setting request of the performance parameter is 
received from the host device 113. In addition, the host device 113 predicts execution 



time of commands to the hard disk device 101 based on parameter information received 
from the hard disk device 101 and rearranges the commands based on a prediction 
result. 
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CLAIMS 
[Claim(s)] 

[Claim 1] External storage which is the external storage which an information 
processor accesses and is characterized by having a means to transmit and 
receive the engine-performance information which determines the self engine 
performance between said information processors, and a means to change the 
value of the engine-performance information on self for modification of the value 
of said engine-performance information in response to a demand from said 
information processor. 

[Claim 2] Information processing system characterized by having external 
storage according to claim 1 and the information processor accessed to the 
external storage concerned. 

[Claim 3] A means to receive the engine-performance information which is the 
information processor which accesses external storage and determines the 
engine performance of said external storage to the external storage concerned, 



A command queue means to store two or more commands to said external 
storage, A means to predict command execution time amount about each 
command stored in said command queue means based on the 
engine-performance information received from said external storage, The 
information processor characterized by having the means which rearranges the 
execution sequence of the command stored in the command queue means so 
that a system might be optimized based on the predicted command execution 
time amount. 

[Claim 4] The information processor according to claim 3 characterized by 
having further a means to receive the command to said external storage and to 
store in said command queue means from other information processors which 
access said external storage. 

[Claim 5] Information processing system characterized by having an information 
processor according to claim 3 or 4 and the external storage which transmits 
said engine-performance information to said information processor. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to optimization of the information 
processing system containing external storage, such as a hard disk drive unit. 
[0002] 

[Description of the Prior Art] In recent years, it follows on large-capacity-izing of a 



hard disk drive unit, and improvement in the speed, and the system which 
records / reproduces an animation and voice at a hard disk drive unit is proposed. 
As for an animation or data called voice, a real-time operation, i.e., the band 
guarantee of data transfer, is needed. 

[0003] Therefore, the execution time required for this command processing was 
predicted, when the result was in the maximum allowed time which is demanding 
the host computer, the command was executed, when the I/O command which 
performs execution-time prediction was received from the host computer, when 
it seemed that allowed time was exceeded, activation of a command was 
stopped by the magnetic disk drive indicated by JP, 10-22231 0,A, for example, 
and that was notified to the host computer. 
[0004] 

[Problem(s) to be Solved by the Invention] The technique given 
[ above-mentioned ] in an official report has put the chief aim on the band 
guarantee of data transfer, and only predicts command execution time amount 
from an internal state in itself [ disk unit ]. Therefore, the disk unit is not 
necessarily working in the optimal condition in a system. For example, when 
reproducing voice, supposing the transfer band of a disk unit is fully guaranteed, 



it may be desirable to reduce the noise sound which reduces spindle rotational 
speed and a disk unit emits. 

[0005] Moreover, with a technique given [ above-mentioned ] in an official report, 
when an I/O command cannot perform in allowed time, that is notified to a host 
computer, but the result is not obtained unless, as for a host computer, it actually 
publishes a command. Therefore, the case where a useless command is 
published to a disk unit arises. Moreover, when it sees by the whole system, the 
command is not necessarily published to the optimal timing to the disk unit. 
[0006] The purpose of this invention is to offer a technique for the information 
processing system containing external storage, such as a hard disk drive unit, to 
work according to liking of a user, so that activation of each application may be 
optimized. 

[0007] Moreover, other purposes of this invention are to offer the technique 
which optimizes issue of the command to external storage in order to raise the 
performance of a system. 
[0008] 

[Means for Solving the Problem] The external storage concerning this invention 
is external storage which an information processor accesses. And it is 



characterized by having a means to transmit and receive the 
engine-performance information which determines the self engine performance 
between said information processors, and a means to change the value of the 
engine-performance information on self for modification of the value of said 
engine-performance information in response to a demand from said information 
processor. 

[0009] Moreover, information processing system concerning this invention is 
characterized by having said external storage and the information processor 
accessed to the external storage concerned. In this case, an information 
processor requires modification of engine-performance information at the time of 
initialization of a system, and application activation. 

[0010] Moreover, the information processor concerning this invention is an 
information processor which accesses external storage. And a means to receive 
the engine-performance information which determines the engine performance 
of said external storage to the external storage concerned, A command queue 
means to store two or more commands to said external storage, A means to 
predict command execution time amount about each command stored in said 
command queue means based on the engine-performance information received 



from said external storage, It is characterized by having the means which 
rearranges the execution sequence of the command stored in the command 
queue means so that a system might be optimized based on the predicted 
command execution time amount. 

[0011] In this case, the command to said external storage is received and you 
may make it have further a means to store in said command queue means, from 
other information processors which access said external storage. 
[0012] Moreover, the command to said external storage has the flag information 
which shows that the band guarantee of data transfer is required, and you may 
make it rearrange the execution sequence of a command using the flag 
information concerned. Furthermore, as a result of predicting command 
execution time amount, when data transfer cannot be band guaranteed about a 
command with said flag information, activation of the command concerned is 
stopped and you may make it notify a user of that. 

[0013] Moreover, an information processor is equipped with a means to measure 
an effective data transfer rate from a data transfer time, and you may make it 
predict the execution time of a command to be the amount of the data transfer 
produced with the command published to external storage to said external 
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storage or information processor using a measurement result. 

[0014] Moreover, information processing system concerning this invention is 

characterized by having said information processor and the external storage 

which transmits said engine-performance information to said information 

processor. 

[0015] In addition, when external storage is a disk unit, as said 
engine-performance information, spindle rotational speed, the cache control 
mode, cache size, the number of the maximum read-ahead sectors, a seek-time 
formula, sector-address transformation, the number of reserve sectors, ECC 
length, the number of on-the-fly ECC corrections, a host transfer rate, etc. are 
mentioned, for example. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained to a detail, referring to a drawing. 

« - 1st operation gestalt» — the 1st operation gestalt of this invention is 
explained first. 

[0017] Drawing 1 is drawing showing the configuration of the information 
processing system which applied this invention. As shown in this drawing, this 



information processing system consists of host equipment 113 (for example, 
personal computer) and the hard disk drive unit 101 as external storage. 
[0018] With this operation gestalt, as an interface between host equipment 113 
and a hard disk drive unit 101, although ATA (AT attachment) is assumed, other 
interfaces (for example, IEEE1394, SSA (serial storage architecture), Fiber 
Channel, etc.) can be adapted. 

[0019] Host equipment 113 is equipped with the host CPU 114, a bus controller 
115, and a host RAM 116 and the host interface controller 117. In addition, you 
may make it have the component with other host equipment 113 with a natural 
thing, for example, a graphics controller, a network controller, a floppy disk 
controller, etc. 

[0020] The host CPU 114 performs predetermined processing by performing the 
program stored in ROM (un-illustrating) or the host RAM 116. A bus controller 
115 controls the data transfer between the host CPU 1 14, a host RAM 116, and 
the host interface controller 117. The host interface controller 117 controls the 
data transfer between a hard disk drive unit 101 and a host RAM 116 etc. 
[0021] On the other hand, a hard disk drive unit 101 is equipped with a disk CPU 
102, the disk interfacing controller 103, a disk controller 104, a disk RAM 105 



and the signal-processing section 106, the servo controller 107, and the HDA 
section 108. 

[0022] A disk CPU 102 controls data processing of the hard disk drive unit 101 
whole. A disk controller 104 controls the data transfer between the disk 
interfacing controller 103 and a disk RAM 105 and between the 
signal-processing section 106 and a disk RAM 105. A disk controller 104 is 
equipped with the ECC section 112, in the case of writing, an error detection 
correction sign (ECC) is generated / added to transfer data, and is read using 
this ECC in the case of read-out, and performs error detection / correction 
processing to data to it. 

[0023] The signal-processing section 106 performs encoding/decoding, and A/D 
conversion of data. The HDA (Hard Disk Assembly) section 108 consists of 
voice coil motors for moving the record medium which stores data, the spindle 
motor made to rotate a record medium, a lead/write head, the actuator 
supporting a lead/write head, and an actuator etc. The servo controller 107 
performs control of a spindle motor and a voice coil motor. 
[0024] Next, the technique of attaining optimization of the information processing 
system shown in drawing 1 is explained. This technique is setting up the suitable 



value for the parameter (engine-performance parameter) which determines the 

engine performance of a hard disk drive unit 101, and attains optimization of the 

information processing system containing a hard disk drive unit 101. 

[0025] First, the engine-performance parameter of a hard disk drive unit 101 is 

explained. 

[0026] Drawing 2 is drawing showing the example of the engine-performance 
parameter of a hard disk drive unit 101. Hereafter, each parameter is explained. 
[0027] Spindle rotational speed (offset address: 0) shows the rotational speed of 
the spindle motor which fixes a record medium. In this example, the spindle 
motor of a hard disk drive unit 101 is supporting three kinds of rotational speed 
(3600/5400/7200). 

[0028] The cache control mode (offset address: 1) shows the control system of 
the segment managed on a disk RAM 105. In a hard disk drive unit 101, one of 
the fixed segment method which fixes segment length beforehand, and the 
adjustable segment methods from which segment length changes with the 
access patterns from host equipment 113 can be chosen. 

[0029] Cache size (offset address: 2) shows the cache size on a disk RAM 105. 
In this example, four kinds of cache sizes (0.5/1.0/2.0/4.0) are supported, and it 



is usually set as 4MB which is the size of the physical disk RAM 105. Compared 
with the throughput of host equipment 113, the data transfer capacity of a hard 
disk drive unit 101 is too high, and it is possible to reduce the effective transfer 
rate of a hard disk drive unit 101 to the case where the system-wide engine 
performance falls, by making cache size small and reducing a hit ratio 
intentionally. 

[0030] The number of the maximum read-ahead sectors (offset address: 3) 
shows continuously the number of max sectors predicted on a lead segment, 
after reading the directed sector data on a lead segment. In this example, four 
kinds of numbers of max sectors (64/128/256/512) are supported. 
[0031] Seeking mode (offset address: 4) shows the seeking method which 
moves a lead/write head to the target sector. A lead/write head is equipped with 
the fast mode which moves to a high speed, and the slow mode which moves to 
a low speed in this example. 

[0032] A reserve sector arrangement method (offset address: 5) shows in what 
kind of unit a reserve sector is arranged. It is possible to set up by any it shall 
arrange between a truck unit, a cylinder unit, a zone unit, and an equipment unit 
in this example. 



[0033] The number of reserve sectors (offset address: 6) is the number of the 

reserve sectors set up for every reserve sector arrangement unit. 

[0034] ECC length (offset address: 7) shows the die length of error detection / 

correction sign. In this example, four kinds of code length (10/20/30/40) is 

supported. 

[0035] The number of on-the-fly ECC corrections (offset address: 8) shows the 
correction block count of On-the-fly ECC. In this example, even 1-4 are 
selectable. On-the-fly ECC corrects error data, continuing consecutive data 
transfer, even when an error is in read-out data. 

[0036] A host transfer rate (offset address: 9) shows the maximum data transfer 
rate between the host interface controller 117 and the disk interfacing controller 
103. In this example, four kinds of transfer rates (16/33/66/100) are supported. 
[0037] With this operation gestalt, the user of host equipment 113 can unite and 
set an engine-performance parameter which was mentioned above as liking of a 
user. Under the present circumstances, since it is easy, it is made to make a 
user specify a mode of operation here, although a user may be made to choose 
a desired value about each engine-performance parameter. 
[0038] Drawing 3 is drawing showing the example of a mode of operation. As 



shown in this drawing, there are the high performance mode 501, the low noise / 
low-power mode 502, the animation playback mode 503, and high reliance 
mode 504 in a mode of operation in this case. 

[0039] In the high performance mode 501 (set point "aaa"), in order to think the 
engine performance as important, the maximum which equipment can take is set 
as each parameter, such as spindle rotational speed, cache size, seeking mode, 
and a host transfer rate. 

[0040] In the low noise / low-power mode 502 (set point "bbb"), in order to stop 
the noise sound and power consumption which are generated from a hard disk 
drive unit 101 as much as possible, a necessary minimum value when 
performing application is set as each parameter of spindle rotational speed, 
seeking mode, and a host transfer rate. 

[0041] In the animation playback mode 503 (set point "ccc"), in order to think a 
real-time transfer of read-out data as important, according to the band which 
host equipment 113 needs, each parameter, such as spindle rotational speed, 
seeking mode, and a host transfer rate, is set up. Moreover, although not shown 
in drawing, even when the error in which ECC correction is impossible occurs, it 
is also effective to form the mode which continues consecutive data transfer. 



[0042] In the high reliance mode 504 (set point "ddd"), in order to think the 
dependability of data as important, the minimum value is set as each parameter, 
such as spindle rotational speed, seeking mode, and a host transfer rate. 
Moreover, it is also possible by restricting cache size and the number of 
on-the-fly ECC corrections to raise reliability. 

[0043] Next, the processing which sets up the engine-performance parameter of 
a hard disk drive unit 101 is explained. 

[0044] Drawing 4 is drawing showing the flow chart of the processing which sets 
up the engine-performance parameter of a hard disk drive unit 101 in 
initialization of a system performed at the time of the reboot by the power up of 
host equipment 1 13, or reset. 

[0045] As shown in this drawing, host equipment 113 publishes the Identify 
Device command (code: ECh) first, in order to read the engine-performance 
parameter of a hard disk drive unit 101 (S202). This command is a command 
specified by ATA specification. 

[0046] A disk CPU 102 will grasp the contents and a hard disk drive unit 101 will 
return the engine-performance parameter of self to host equipment 113, if the 
Identify Device command is received. With this operation gestalt, the information 



which shows the existence of an engine-performance optimization function, and 
each engine-performance parameter information are added to the vendor unique 
field (or reserve field). 

[0047] Drawing 5 is drawing showing the information which a hard disk drive unit 
101 returns to host equipment 1 13 to the Identify Device command. As shown in 
this drawing, the base address (y) of the information which shows the existence 
of an engine-performance optimization function, and an engine-performance 
parameter storing field was added to WORD x, and each engine-performance 
parameter information is added to it after WORD y. 

[0048] Host equipment 113 will distinguish whether the hard disk drive unit 101 
is supporting the engine-performance optimization function, if the response to 
the Identify Device command is received from a hard disk drive unit 101 (S203). 
Consequently, when not supporting, (S203:No) and a default setup are used 
(S204). On the other hand, when supporting, information is read in the storing 
field (Word y-) of (S203:Yes) and each engine-performance parameter, and the 
range which can be set up and initial value of each engine-performance 
parameter are saved (S205). 

[0049] And when distinguishing whether an above-mentioned 



engine-performance parameter is made to set up to the user of host equipment 

113 (S206) and making him set it as a user, the mode of operation of a request 

of a hard disk drive unit 101 is asked to (S206:Y) and a user (S207). 

[0050] If a desired mode of operation is chosen by the user (S208), it directs that 

the Set Feature command is published (S209) and modification of an 

engine-performance parameter becomes the selected mode of operation, and 

the parameter after changing into coincidence is saved (S210). 

[0051] The Set Feature command was prescribed by ATA specification, is a 

command and has added the instruction which directs a setup of an 

engine-performance parameter to a vendor unique field (or reserve field) with 

this operation gestalt. 

[0052] If a hard disk drive unit 101 receives the Set Feature command, a disk 
CPU 102 will grasp the contents and the existence of the change request to an 
engine-performance parameter will be checked. When there is a change request, 
a disk CPU 102 issues modification directions to each internal control block 
which is performing control of a hard disk drive unit 101 according to the 
parameter with which modification was demanded. For example, modification to 
spindle rotational speed performs control which it was notified to the spindle 



motor of the servo controller 107 and the HDA section 108, and was doubled 
with the demanded rotational speed. When it is changed into 7200rpm from 
3600rpm in this case, the sampling period of a servo sector is set as one half. 
This programs the control approach for each set point beforehand, and when 
this set point is supplied, it should just perform the program over this set point. 
The cache control mode, cache size, the number of the maximum read-ahead 
sectors, ECC length, and modification to the number of on-the-fly ECC 
corrections are notified to a disk controller 104, and control to each desired value 
is performed. Moreover, seeking mode is notified to the servo controller 107, and 
a host transfer rate is notified to the disk interfacing controller 103. Moreover, 
about a reserve sector arrangement method and the number of reserve sectors, 
it is notified to a disk CPU 102. 

[0053] In addition, when making the mode of operation shown in drawing 3 
intermingled in one hard disk drive unit, you may make it decide the storing field 
of the hard disk drive unit corresponding to each mode. For example, a 
periphery zone will become possible [ efficient usage ], if it carries out using it for 
high performance mode or an animation playback mode etc. 
[0054] Although the user is performing a setup of an engine-performance 



parameter at the time of initialization of a system, you may make it host 
equipment 113 reset automatically during actual data processing in the example 
mentioned above according to the contents. For example, what is necessary is 
just to set it as the animation playback mode 503, when setting it as the low 
noise / low-power mode 502 when calling and hearing the music data stored in 
the hard disk drive unit 101 from host equipment 1 13, or seeing an animation. 
[0055] Drawing 6 is drawing showing the flow chart of the processing for which 
host equipment 113 resets the engine-performance parameter of a hard disk 
drive unit 101 according to application. 

[0056] In order to move the started application if a certain application is started 
(S602) as shown in this drawing, the optimal mode of operation is chosen (S603). 
In case application software is installed, matching with each application and a 
mode of operation may be performed according to the default setting of 
application, and may be performed according to a user's selection. 
[0057] Host equipment 113 changes the value of the engine-performance 
parameter saved at the time of initialization, like the time of initialization, 
publishes the Set Feature command and directs modification of an 
engine-performance parameter so that the selected mode of operation may be 



realized (S604). And in order to move application, application is performed using 
the hard disk drive unit 101 which became the optimal mode of operation (S605). 
After ending activation of application (S607:Y), again, host equipment 113 
publishes the Set Feature command, and returns an engine-performance 
parameter to initial value (S608). 

[0058] As explained above, with this operation gestalt, it becomes possible to 
attain system optimization containing a hard disk drive unit 101 by setting up the 
suitable value for the engine-performance parameter which determines the 
engine performance of a hard disk drive unit 101. 

« — 2nd operation gestalt» - next, the 2nd operation gestalt of this invention is 
explained. 

[0059] Drawing 7 is drawing showing the configuration of the 2nd information 
processing system which applied this invention. This structure of a system is the 
same as what was shown in the disk interfacing controller 103 of a hard disk 
drive unit 101 at drawing 1 except for the point of having formed the host 
effective transfer rate calculation section 109. 

[0060] With this operation gestalt, host equipment 113 recognizes the 
engine-performance parameter of a hard disk drive unit 101 like the 1st 



operation gestalt. And optimization as the whole system is attained by predicting 
in advance the processing time which command execution takes in host 
equipment 113 using this parameter, and rearranging the issue sequence of a 
command based on a prediction result. 

[0061] With this operation gestalt, in order to predict the processing time which 
command execution takes, in addition to the engine-performance parameter 
shown with the 1st operation gestalt, a seek-time formula and sector-address 
transformation are notified to host equipment 1 13 from a hard disk drive unit 101 
as an engine-performance parameter. 

[0062] A seek-time formula is a parameter for specifying the formula for 
computing time amount required for a lead/write head moving to the target 
sector. 

[0063] Sector-address transformation is a parameter which specifies the 
transformation which computes the physical address information (a cylinder, a 
head, sector address) actually accessed from LBA (logicalblock address) given 
from host equipment 113. In the transformation concerned, the number of 
sectors per truck for every zone is also taken into consideration. 
[0064] Moreover, in the 1st operation gestalt, as one of the engine-performance 



parameters, although the host transfer rate was mentioned, this is the maximum 
data transfer rate on an interface, and in fact, since it is accompanied by 
preparation of data transfer in host equipment 1 1 3 and a hard disk drive unit 101 , 
the data transfer between both is not necessarily transmitted with the maximum 
data transfer rate. 

[0065] So, with this operation gestalt, in order to enable prediction of a more 
exact data transfer time, the host effective transfer rate calculation section 109 is 
formed in the disk interfacing controller 103. The host effective transfer rate 
calculation section 109 consists of a sector counter 111 which counts the 
transmitted number of sectors, and a timer 110 which measures the time amount 
concerning the data transfer concerned, and measures an effective transfer rate 
in each data transfer. 

[0066] The measured effective transfer rate may be notified to host equipment 
113 at any time, may perform statistics processing with a disk CPU 102, and 
may notify it to host equipment 113 as a statistical data. In addition, the host 
effective transfer rate calculation section 109 may be formed in the host 
equipment 113 side. 

[0067] Drawing 8 is drawing showing a flow chart in case host equipment 113 



publishes input/output request (ATA command) to a hard disk drive unit 101. 
[0068] In the environment where two or more applications are processed by 
coincidence like multitasking OS, the issue demand of the ATA command is 
performed for every application. 

[0069] First, if the application which the host CPU 114 performs is chosen 
(S702), in order that the host CPU 114 may perform radial transfer of data 
required for activation of the application if needed, issue of the ATA command is 
required from the host interface controller 117 (S703). 

[0070] Such a command issue demand is stored in the command queue 801 

(S704). About the detail of the command queue 801, it mentions later. 

[0071] Next, command execution time amount is predicted about each command 

collected on the command queue 801 using an above-mentioned 

engine-performance parameter (S705), and command execution sequence is 

rearranged so that a system may become the optimal (S706). 

[0072] And sequential execution of the rearranged command is carried out 

(S707). The above processings are repeated until all applications are completed. 

[0073] In addition, if possible when a new command is inputted into the 

command queue 801 into command execution, it will rearrange by judging the 



dispatching priority of the command. 

[0074] Next, the detail of the command queue 801 mentioned above is explained. 
[0075] Drawing 9 is drawing showing the configuration of the command queue 
801. As mentioned above, the command issue demand from each application is 
stored in the command queue 801. 

[0076] The command issue demand has the band guarantee flag 802 which 
shows whether the command needs the band guarantee in addition to the class 
803 of command, and the information for [ 804 (Initiation LBA, the number of 
access blocks) ] access. In case the band guarantee flag 802 transmits 
animation information, when a data transfer band always needs to be 
guaranteed, it is set up by application. For example, a band guarantee responds 
for whether being the need or not, and, as for the band guarantee flag 802, 0 or 
1 are set up. In addition, the priority and permission command execution time 
amount of a band guarantee may be included in addition to this. 
[0077] In the command queue 801, the command by which the issue demand 
was carried out newly is stored in the tail end of the command queue 801, 
sequential execution is carried out from a forefront command, and the executed 
command is taken out out of a queue. 



[0078] Next, rearrangement (S706) of the command mentioned above is 
explained to a detail. 

[0079] Drawing 10 and drawing 11 are drawings showing the flow chart of the 

processing which rearranges an above-mentioned command. 

[0080] First, it investigates whether a lap is in the range for access in the 

command stored in the command queue 801 (S902). Consequently, since a just 

processing result will not be obtained if the execution sequence of a command is 

replaced when there is a lap (S902:Y), it blocks so that the execution sequence 

of a command group with a lap may not be replaced (S903). 

[0081] Next, it investigates whether there is any light command with a band 

guarantee (S904). Consequently, when there is the command concerned, 

(S904:Y) and the command group concerned are put into the head of a queue 

801 (S905). 

[0082] Next, it investigates whether there is any lead command with a band 
guarantee (S906). Consequently, when there is the command concerned, 
(S906:Y) and the command group concerned are put into a continuation of a 
queue 801 (S907). 

[0083] To the command group which remained, the physical cylinder address 



which serves as a candidate for access from LBA of a command is computed 
using the sector-address transformation contained in the above-mentioned 
engine-performance parameter, command sequence is rearranged so that it 
may become the shortest, the cylinder migration length, i.e., the seeking 
distance, between command executions, and it puts into a queue 801 (S908). 
[0084] Next, the execution time to a light command group with a band guarantee 
is predicted using an engine-performance parameter (S909), and it judges 
whether the guarantee of a band is possible (S910). Consequently, error 
processing is performed when it cannot guarantee (i.e., when not catching up 
with the band where the throughput of a hard disk drive unit 101 was demanded) 
(S910:N) (S917). In error processing, activation of the command concerned is 
stopped in advance, a user is notified or the change request (slowdown) of an 
effective transfer rate is performed to information dispatch devices (for example, 
video camera connected to host equipment 113). 

[0085] On the other hand, when a band guarantee is possible, the command 
from which the disk RAM 105 of a hard disk drive unit 101 will be in a full 
condition with the transfer data from host equipment 113 is detected from the 
prediction result of (S910:Y) and above-mentioned command execution time 



amount (S911). And if the lead command hit to the data on a disk RAM 105 is in 
the command queue 801, the lead command concerned will be inserted after the 
detected command (S912). In this case, if the transfer data stored on the disk 
RAM 105 are transmitted to the HDA section 108 and an undershirt run does not 
occur, two or more commands which carry out a lead hit may be inserted. 
[0086] Next, similarly, the execution time to a lead command group with a band 
guarantee is predicted using an engine-performance parameter (S913), and it 
judges whether the guarantee of a band is possible (S914). Consequently, when 
it cannot guarantee, error processing of stopping activation of the command 
concerned is performed like the time of (S914:N) and an above-mentioned light 
(S917). On the other hand, when it can guarantee, the command to which the 
disk RAM 105 of a hard disk drive unit 101 will be in a full condition from the 
prediction result of (S914:Y) and above-mentioned command execution time 
amount with the transfer data from the HDA section 108 is detected (S915). And 
if there is a lead command which is a lead command in the command queue 801, 
and is hit to the data on a disk RAM 105, it will insert after the lead command 
which had the lead command concerned detected (S916). In this case, if the 
transfer data stored on the disk RAM 105 are transmitted to host equipment 113 



and an undershirt run does not occur, two or more above-mentioned commands 
which carry out a lead hit may be inserted. 

[0087] Rearrangement of a command is performed as mentioned above. 
[0088] Next, the concrete forecasting method of above-mentioned command 
execution time amount is explained. Command execution time amount is 
computed by dividing it in the following three cases. 

(a) Since the hard disk drive unit 101 has adopted the write cache control system 
in the case of a light command, when requested data is transmitted to a disk 
RAM 105 from the host interface controller 1 17, it is regarded as the Commando 
**. Therefore, if n and the host effective transfer rate at the time of an 
above-mentioned light are made into Xw and 1 sector =512 byte for the number 
of transfer sectors, the command execution time amount T is T= (512xn)/Xw... 
(1) 

It becomes. 

(b) It is a lead command, and when carrying out a cache hit, when requested 
data is transmitted to the host interface controller 117 from a disk RAM 105, it is 
regarded as the Commando ** like (a). Therefore, the command execution time 
amount T is [ Xr, then ] T= (512xn)/Xr about the host effective transfer rate at the 



time of a lead... (2) 
It becomes. 

(c) Since it is necessary to read requested data from a record medium in this 
case when it is a lead command and makes a cache mistake, the command 
execution time amount T is [0089]. 
[Equation 1] 

T=Ts+Tr+(60/Xs) x(n/S)+ (512x1 )/Xr ... (3) 

seek-time: — Ts [second] rotational-delay: - Tr [second] spindle 

rotational-speed: - Xs [rpm] 

The number of sectors per truck: It is set to S. 

[0090] In addition, since the data transfer by the side of a host becomes a neck 
when reverse although the case where a host effective transfer rate is quicker 
than the data read-out rate from a record medium is assumed, a formula (3) is 
[0091]. 
[Equation 2] 

T=Ts+Tr+(60/Xs) x(1/S)+ (512xn)/Xr ... It becomes (3)\ 

[0092] The amount of seeking to the purpose sector is computed using 
above-mentioned sector-address transformation, and the seek time Ts can be 



asked from a seek-time formula. Moreover, rotational delay may find average 
rotational delay from spindle rotational speed, or may measure the latency time 
with a hard disk drive unit 101. In addition, although the case where it accesses 
ranging over two or more trucks by one command is not assumed by the formula 
(3), since the time amount which carries out a truck change from a seek-time 
formula even in such a case is computable, prediction of the execution time is 
possible. 

[0093] Drawing 12 is drawing showing the example which replaced the 
execution sequence of a command based on an above-mentioned command 
rearrangement flow chart. This drawing (a) shows the situation before 
rearrangement, and this drawing (b) is drawing showing the situation after 
rearrangement. In this drawing, RW expresses a random light and, as for SW, 
RR expresses a random lead for a sequential light. The figure after SW etc. 
expresses the sequence that each command was published. For example, SWO, 
SW1, SW2, and SW3 express four sequential lights published in this sequence. 
Moreover, the hit flag 1001 shows the result of having predicted whether the 
object data of each command having existed on the disk RAM 105 of a hard disk 
drive unit 101, in host equipment 113 based on the engine-performance 



parameter and the published command issue requested data of a hard disk drive 
unit 101. 

[0094] As shown in drawing 10 (b), as a result of rearranging the command 
group shown in this drawing (a), priority is first given to a light command with a 
band guarantee (1). Next, since it was predicted that a disk RAM 105 will be in a 
full condition when the command SW2 was published as a result of predicting 
command execution time amount from an engine-performance parameter, 
commands RR0 and RR2 (2) are inserted after a light command with a band 
guarantee. It is expected that these commands are hit from an 
engine-performance parameter to the data on a disk RAM 105. finally, 
rearrangement **** and the remaining command (3) are placed so that seeking 
distance may become the shortest. 

[0095] As mentioned above, when host equipment 113 predicts command 
execution time amount from the engine-performance parameter which 
determines the engine performance of a hard disk drive unit 101 and rearranges 
the execution sequence of a command with this operation gestalt, it is possible 
to attain system optimization. 

« - 3rd operation gestalt» — next, the 3rd operation gestalt of this invention is 



explained. 

[0096] Drawing 13 is drawing showing the home network structure of a system 
which applied this invention. As shown in this drawing, this system consists of a 
set top box 1203, a digital television 1210, and a hard disk drive unit 101. Each 
devices 101, 1203, and 1210 are connected by IEEE1394. 
[0097] A set top box 1203 is equipped with a tuner 1204, A/D converter 1205, a 
demodulator 1206, a descrambler 1207, the 1394 interface sections 1201, and 
CPU1208 and RAM1209. 

[0098] After a set top box 1203 detects the information inputted from the outside, 
such as cable broadcast and satellite broadcasting service, with a tuner 1204 
and changes it into digital information with A/D converter 1205, it is outputted to 
other 1394 devices through a demodulator 1206, a descrambler 1207, and the 
IEEE1394 interface section 1201. 

[0099] A digital television 1210 is equipped with the 1394 interface sections 1201, 
the MPEG decoder 1211, the display control section 1212, and the display 
section 1213. 

[0100] A digital television 1210 decodes the information inputted through the 
1394 interface sections 1201 by the MPEG decoder 1211, and displays it in the 



display section 1213 through the display control section 1212. 
[0101] Although a hard disk drive unit 101 does not change as fundamentally as 
what was shown in drawing 1 and drawing 7 , it is equipped with the 1394 
interface sections 1201 instead of the disk interfacing controller 103 in order to 
control an IEEE1394 interface. 

[0102] With this operation gestalt, the self ID packet transmitted and received at 

the time of initialization of 1394 interfaces is used as a way method which 

notifies the engine-performance parameter of 1394 devices connected to the 

network of hard disk drive unit 101 grade to other 1394 devices. 

[0103] Drawing 14 is drawing showing the flow chart of initialization in 1394 

interfaces. 

[0104] If bus reset occurs in connection with the power-on/OFF of 1394 devices, 
or plug-in/out, initialization of a bus will be performed and all topology 
information will be eliminated (S1302). Next, in order to acquire new topology 
information, a tree ID process is performed (S1303). Here, the device used as 
the parentage between devices and the root is determined. The device 
information which transmits and receives a self ID packet and finally contains the 
physics ID of a device is exchanged with each other (S1304). 



[0105] Drawing 15 is drawing showing the configuration of a self ID packet. With 
this operation gestalt, in order to notify the engine-performance parameter of a 
hard disk drive unit 101 to other 1394 devices, the packet of the packet number 
n is made into the packet for notifying engine-performance parameter 
information. And if the contents of the bit 0 of this packet are "1", it will be 
specified that the device has the function which notifies an engine-performance 
parameter. Moreover, IEEE1212 by which the engine-performance parameter is 
stored in bits 1-31 The address offset value 1401 in the address space based on 
CSR (control & status register) architecture is put in. In addition, you may make it 
put engine-performance parameter value into a bit 1 - 31 grades. 
[0106] In the IEEE1394 interface, the 64-bit address space specified in 
IEEE1212 is supported. Drawing 16 is drawing showing the 64-bit address 
space specified in IEEE1212. By IEEE1212 specification, Bus ID is specified in 
10 bits of high orders of the 64-bit address, Node ID is specified by the next 6 
bits, and the address in each node is specified by the remaining 48 bits. 
[0107] It arranges to the initial unit tooth space, and a hard disk drive unit 101 
puts the offset 1401 of the arranged address into the bits 1-31 of the 
above-mentioned self ID packet number n for the engine-performance 



parameter information on self. The device which received the self ID packet 
which the hard disk drive unit 101 transmitted transmits a lead block request 
packet to a hard disk drive unit 101, and reads the engine-performance 
parameter stored in the offset address 1401. 

[0108] In the system shown in drawing 13 , a set top box 1203 and a digital 
television 1210 receive the self ID packet transmitted from the hard disk drive 
unit 101. By receiving this self ID packet, these devices can grasp that the hard 
disk drive unit 101 has the function which notifies an engine-performance 
parameter, and can also receive an engine-performance parameter further. 
[0109] Next, rearrangement of the command in this operation gestalt is 
explained. 

[0110] With this operation gestalt, since two or more devices which access a 
hard disk drive unit 101 exist, rearrangement of a command chooses a master 
device from two or more devices which publish a command to a hard disk drive 
unit 101, and is performed in a master device. With this operation gestalt, a set 
top box 1203 presupposes that the role of a master device is taken charge of. In 
addition, if it is the device connected with the network, the same control is 
possible from properties (peer to peer), such as a device pair which 1394 



interfaces have. 

[0111] 1394 interfaces have the function which chooses the isochronous 
manager who manages an isochronous transfer in the case of initialization of a 
bus. An isochronous manager performs management for guaranteeing the 
transfer band of the packet transmission which needs the time amount 
guarantee of an animation etc. After a device to transmit notifies the bandwidth 
needed for an isochronous manager and obtains authorization, it transmits an 
isochronous packet. With this operation gestalt, the device chosen as the 
isochronous packet manager has the role of a master device. 
[0112] Devices other than the master device which wants to access a hard disk 
drive unit 101 notify that to a master device, and transmit a command group 
required for the processing. What is necessary is just to perform this using the 
usual asynchronous packet. 

[0113] For example, when a digital television 1210 wants to access a hard disk 
drive unit 101, a digital television 1201 will access a hard disk drive unit 101 via a 
set top box 1203. First, a digital television 1201 sends a packet to a certain 
specific address space to a set top box 1203. This specific address space 
notifies using it for the packet issue request which went via the master device 



beforehand to all 1394 devices. And the issue client (digital television 1201 in 
this case) of a packet, the packet destination (hard disk drive unit 101 in this 
case), and the contents of the command are stored in the data division of this 
packet. The set top box 1203 which is the master device which received this 
packet transmits the demand from a packet issue client to the packet destination. 
About the check processing in transmission and reception of a packet, as 1394 
interfaces have prescribed, to perform Acknowledgement processing at the time 
of an asynchronous transfer, and what is necessary is made just not to perform 
check processing at the time of an isochronous transfer. 

[0114] A set top box 1203 can adjust the command group and issue sequence 
which were received from other devices in response to the transmitted command 
group, and can attain optimization of system performance. 
[0115] Drawing 17 is drawing showing the example of rearrangement of a 
command like drawing 12 . Here, the case where the writing and read-out 
processing of random data to a hard disk drive unit 101 are performed to 
coincidence is assumed to be the processing which reads an animation from a 
hard disk drive unit 101, and is outputted to a digital television 1210 from the set 
top 1203. 



[0116] As shown in drawing 17 , the sequential lead command (SRx) with a band 
guarantee which a digital television 1201 publishes to a hard disk drive unit 101, 
and the demand of the random access (RRx, RWx) from a set top box 1203 are 
coming. 

[01 17] Although the head of the command queue 801 before rearrangement is a 
random lead, in order to already ** the animation playback response to a digital 
television 1210, top priority is given to SR0, and a read ahead (data transfer from 
the HDA section 108 to a disk RAM 105) is performed (1). Since SR0 does not 
have object data and serves as read-out from the HDA section 108 on a disk 
RAM 105, it requires time amount for seeking etc. Therefore, RR0 and RR1 are 
performed next (2). Since this is carrying out the cache hit and becomes the data 
transfer to a set top box 1203 from a disk RAM 105, said read ahead is 
continued. Next, SRs 1-3 are performed (3). Since the data for a transfer are 
already stored in the disk RAM 105, SR1 serves as a lead hit. Moreover, since 
RAM of the 1394 interface sections 1201 by the side of a digital television 1210 
will be in a full condition by the data transfer by SR2 and SR3, it can reproduce, 
without an animation breaking off, even if it performs RW0 and RR2 (4) before 
SR4. 



[01 18] Although the execution time of the command published by the set top box 
1203 at a hard disk drive unit 101 based on delivery and the engine-performance 
parameter of a hard disk drive unit 101 in the engine-performance parameter of 
a hard disk drive unit 101 was predicted above, you may make it notify the 
engine-performance parameter of a digital television 1210 to a set top box 1203 
further. 

[0119] In this case, a set top box 1203 becomes possible [ predicting more the 
execution time of the command published to a hard disk drive unit 101 to 
accuracy ]. For example, if the capacity of RAM 1202 of the 1394 interface 
sections 1201 of a digital television 1210, the data output speed from RAM1202 
to the MPEG decoder 1211, and the data input speed to RAM1202 are notified, 
in a set top box 1203, it can predict when RAM 1202 becomes full by the data 
transfer to RAM 1202. 

[0120] When the device which accesses a hard disk drive unit 101 with this 
operation gestalt is plurality, and a master device is chosen from two or more 
devices which publish a command to a hard disk drive unit 101, and the master 
device concerned carries out package management of the access to a hard disk 
drive unit 101, predicts command execution time amount and rearranges the 



execution sequence of a command, it becomes [ as explained above, ] possible 
to attain system optimization. 

[0121] Moreover, also in the packet transfer which needs the band guarantee of 
an animation transfer etc., it is the form where system states, such as an internal 
state of not only the band guarantee on an IEEE1394 bus but a hard disk drive 
unit, were taken into consideration, and it is possible for the band of data transfer 
to be guaranteed and to attain system optimization. 

[0122] In addition, the hard disk drive unit 101 shown with the 2nd and 3rd 
operation gestalt may use what has an engine-performance parameter strange 
good like the 1st operation gestalt. In this case, host equipment etc. saves the 
engine-performance parameter value after modification, and should just be 
made to perform prediction of command execution time amount etc. using the 
engine-performance parameter value after modification. 
[0123] 

[Effect of the Invention] As explained to the detail above, it is possible to attain 
system optimization containing external storage by setting up the suitable value 
for the engine-performance parameter which determines the engine 
performance of external storage in this invention. 



[0124] Moreover, it becomes possible by predicting command execution time 
amount from engine-performance parameters, such as external storage, and 
rearranging the execution sequence of a command to aim at improvement in 
system performance. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the information processing system by this 
invention. 

[Drawing 2] It is drawing showing the example of the engine-performance 
parameter of a hard disk drive unit. 

[Drawing 3] It is drawing showing the example of a mode of operation. 
[Drawing 4] It is the flow chart which shows setting processing of an 
engine-performance parameter. 

[Drawing 5] It is drawing showing the configuration of Identify Device information. 
[Drawing 6] It is the flow chart which shows setting processing of the 
engine-performance parameter at the time of application activation. 
[Drawing 7] It is the block diagram of the 2nd information processing system by 
this invention. 

[Drawing 8] It is the flow chart which shows command execution processing. 
[Drawing 9] It is drawing showing the configuration of a command queue. 
[Drawing 10] It is the flow chart (the 1) which shows command rearrangement 



processing. 

[Drawing 11] It is the flow chart (the 2) which shows command rearrangement 
processing. 

[Drawing 12] It is drawing showing an example of command rearrangement. 
[Drawing 13] It is the block diagram of the home network system by this 
invention. 

[Drawing 14] It is drawing showing the flow chart of initialization processing of an 
IEEE1394 interface. 

[Drawing 15] It is drawing showing the example of a format of a self ID packet. 
[Drawing 16] It is the conceptual diagram of the address space used with an 
IEEE1394 interface. 

[Drawing 17] It is drawing showing an example of command rearrangement. 
[Description of Notations] 

101 [ — A command queue, 802 / - A band guarantee flag, 1201 / - The 1394 
interface sections, 1203 / - A set top box, 1210 / - Digital television ] -- A hard 
disk drive unit, 103 — A disk interfacing controller, 1 13 — Host equipment, 801 
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^yh©S9W^S*^r. M-Fr-fX^gSl 0 l T* 
14, -b^^hS^ftHStSH^-b^yh^S 

y YmmcsmmL'?* y v^<de 

[0 0 2 9] *+y«>a-»MX (*7-b\y h7 FbX : 
2) 14, rVX^RAMl 0 5±©+-vyya+M'X£ 
/T^-To £©$im 4fffi<D** yi/a.V 4 X (Q.S/l. 
0/2.0/4.0) *"9-#-hLT*0» HS14, WSf 
^X^RAMl 0 5 0-9-^XTa&S4MBfciaS-r5o 
*Xbggl 1 3<DWmtilclk^T, A-FrfX£ 
SHI 0 1 Or-^ls^WffilffT» '>XfAif* 
©ttlltf«5*»WCH\ y >^+^X£/h£ < 

-So 

[0 0 3 0] ft*rftK*-fe^*» (*7-by b7FP 
X: 3) tt, JI^*nfe-fe^*r-**U-K-b^> 
h±fctt*ffl UciCiltt, I) - F-b?* > h±tc5t 
§E#-r**fcfe* c©0!It*«, 4l^©t 

*-fe**» (64/128/256/512) LTV»*. 
[0 0 3 1] y-^^e-K (*7-b>y H7FPX : 4) 
t4, BW©***fcU-bV5>Th^vH*S»2#S 

[0 0 3 2] ^HS-t^EK^iS (*7-by h7FU 
X: 5) (4, »b?*£, £©4;-5&3i{fflHg-f 3 

7->m s«*ffl©v^tiTEiit*fr*ii£'r* 

[0 0 3 3] m*.$m (*7-fev b7FUX : 6) 
14, ^TMB-fc^dffill^ftStS^sns^-fe**© 

[0 0 3 4] EC tf-7-fey H7FL/X : 7) 14, 

4«£©ffi#l (10/20/30/40) M/C^3 0 
[0 0 3 5] ■^y^f'VV'i E C CITIES (*7-b>yh7 
FUX: 8) t4, tfy*f77-l'ECC©friE7av*S[ 
fcaVfo C©0!lT*{4, l~4£ , ?tfg«nJ&EW5o * 

fe 8KK©r- 2 iitoM£S£$l L 4tf 6« 0 7- * ©IT 

[0 0 3 6] #XMB£lfi (*7*y F7FUX : 
9) 14, *Xh^y^7x^X3>hD-^ 1 1 7 £7 



(4) #M2 0 0 1 -2 2 2 3 8 0 

6 

^^4'^7i4'X3Vhn-7 1 0 3fc©IH©ft* 

(16/33/66/100) h LTl^So 

[0 0 3 7] ^tt^ttTU, *X FSB 1 1 3©a- 

io [ o o 3 8 ] m 3 a, i&ft*- mMZmtmxhZo 

HHfc** «fc3K, colB, FU4, /vf>* 

7t-7>xt- F 5 0 l , ffiHS/ffiJBIW**- F 
5 0 2, »Hff4*-F5 0 3* SS{|j£*- F 5 0 4 

[0 0 3 9] /MW*- V7X*—F5 0 1 (MffiM 
r a a a J ) T'&4, ttflfr&MSt-f Sfcfc, X£yF;Hs] 

rs. 

20 [00 4 0] <gS^/igiHSt7J*- F 5 0 2 (^£f@ 
Tbbbj ) T*(4, M-FrYX^ggl 0 lfrP>f§£ 

t*7>rx«^«*«««*W]ai**fci6, x^yF 

- * , 7 7U a y*mft S±-&Bg*/N8© 

[0 0 4 1] i&B^t- F 5 0 3 T c c 

cj ) T*14, SS#fflLT-*©U7;l/*'l'AeaS£SSl 
T£/ctf>, *XbgSl 1 3A^i: , rs^«^t>-& 
T, XtryF;HHtejiJt, ^-7^- F, frXFfcSSi 

Or- * Kj^^IS^I- 3*- K*Stt S <: t, t 

[0 0 4 2] Mi*- F 5 0 4 (IS^fi Td d d J ) 
T'tt, r-^©M«tt*Sffit5fc46, Xtf>F7l/0K 

jijg, ~>-^*-f, *xnsaafia§©#^7^-* 

v A E C C ITiEft**iJffi 1 5 c i: \z «k 0 fl||g*±tf 5 
40 [0 0 4 3] ^tC, M-FfVX?ggl 0 lOttffi/^ 

[ 0 0 4 4 ] @ 4 14, *X FSS 1 1 3 
U -b 7 h K. 4c 5 SSillBf ff a X 7 A©SlSBfk K fe^ 
T, A-FrVX^ggl 0 l©ttfl^^^-**H£ 
f5^a©7P-7+-h^-r0T-fe5o 

[0 0 4 5] ^ItSti^t, *Xh^gl 1 3(4, 

sir, /\-ktVx*«bi o i©ttdB^5^-**« 

*tH1"fci6tc N Identify DevicenvyF (3-F: E 
Ch) ZmitZ (S 2 0 2) o ra3V>Ftt, ATA 
50 MteT*M££nTV^=iYyFT*££o 



(5) 
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[0 0 4 6] a-FtVX^SH 0 1 tt, Identify D 
evicenvyF£§tt®5i:, r-CX^ CPU 10 2^ 

cet < « u if-?**) tttm«a{k«io#*i*3S 

[0 0 4 7] 0 5 ti, Identify DevicenTVKfcJtL 
Ta- FfY 7,^1 1 0 1 *X F^B 1 1 3 fcilf 

tt^*a{t:«^ot^*^tfliiRRr;tt^/^ * -*« io 

HrtJWO^-aTFUX (y) fcftAOU 

[0 0 4 8] *XFSll 1 3«, a-FtVX^M 
1 0 1 ^Identify Devicen^y F£ttT3fSg£g 

flrrsfc, >\-KrV a *8Hi o l *M$|gft8{bttME 

S**- F LTV^SjtPSj&vfeWgyrS (S 2 0 3) o * 
©ISH, tf#-FLT^&l/M§£« (S 2 0 3 : N 
o) , T7*;l>F©8£*ffi3 (S 2 0 4) . V 
#-hbT^*»&(4 (S 2 0 3 : Ye s) , 
7*-*©«ifflg8 (Word y~) ft>6fl||8%K* 20 
lot, #ttl^<9^-*0«BtBriE«BIi:SJJIIitf*fi 
#1-5 (S 2 0 5) o 

[0 0 4 9] ^LT> *XFgfil l 3©a-if}C, ± 
&Dfc&t\7*-Z*WfettZ1s&fr*mmL (S 2 
0 6), a— *ffcR£;£#**£tt ( S 2 0 6 • Y) N 
a— tflCM- Ff^X^il l 0 l ©mH©®^- F 
fclHU^fe-S* (S 2 0 7) o 

[0 0 5 0] a— •ffcAoTmaottfft-F^aR* 
n§i: (S 2 0 8) , Set Feature n v> F*f5fftT 

(s 2 o 9) , aKsnfeft^t-Ffcasiafctt^ 30 

*ffi#LT*< (S 2 l 0) o 
[00 5 l] Set Feature 3 v>Fti, ATA$t&?& 

[0 0 5 2] a-FtVX^SH 0 l Set Featur 
e3V>F*S»JW«4:, f^X^CPUl0 2^© 

^siffi-TSo K®B*^*oft*&, r -r c p u i 40 
021*, £Mtm#-ztircrt7*-fki&KT. /v-f 

rVX*81 l 0 l ©ffl»*^LT^S£*0rt»IW 

StfHDAgpi osoxeyFji/t-^Kiifcttn, S 
**tifclalKilfiK^t3ti:fc«iJ»*fT5. £©«£* 

3 6 0 0 r pmfrb 7 2 0 0 r p mtCgH^nfc 

SV^LTfet, t©K£fitf#l&Sftfci:*fc, c© 50 



# ffi 2 0 0 1 - 2 2 2 3 8 0 
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Wt&Mt lit 3 7u LZmntm J; v\, + * v * 

ft, ECC& Rtf, *Vif77>TECCtriE»K:if* 
§IIti, f^X^3>Fn-7 1 0 4tffla*tu £ 

«\ t-^3>FD-7 1 0 7KH»I**U *XMejM 

ftfcO^Ttt, TV C P U 1 0 2 tclSD^n^o 
[0 0 5 3] HSt^LfciSfFE-FfclOOM 
-Fr-fX^SBfcgS$-&5^ fre-FKftJSL 
fen- FrV «B©tt«fiS«*j*ftS «fc 9 K LT t 

F^ijHfS^- FKffiffltS^tntf s aWWfcffi^ 

[00 5 4] ±3bfc«iTftt, ttfll><7*-*©fi£ 
tt, ^XrA©^{kB#fca-WToTV^^ 
©r-^ffillfpfc N *©F»ggfc:£fc-frT*XFgif l l 

-Ff^X^ggl 0 1 t«rtftLTa&«^«r-*** 
Xr-SSl 1 3fr6nftfffiLTtt<«£tt, f&P^/ffi 

«U IftBff^Et- F 5 0 3 fcf&Stntf 
[0 0 5 5] 06 It, *XFggl 1 
a ^fc^frtfT^- Ft WX^ggl 0 1 ©14B&/W 

- * i&ffs^-rs 5aa© 7 o -9 1 - f *^-r m x*& 

[0 0 5 6] |S|Hfc^"rd;5t, fe§77'U'7-^3> 

^sift^nst (S602) , gii^nfcr^UT-^ 
a yfcMfrffcfcicraattft^E- Ktfawsns ( s 
603) 0 &7?vt-\ •/sytm^-YmmM 
mt, mm. 77UT-^ayy7F^-r>xF-;i/ 

froTfei^U a-lf©aS?tfieoTfToTt)«t^\ 
[ 0 0 5 7 ] *X FSH 1 1 3 ttjW^Stlfclll^- F 

^-^OMIIU Mk^^P^tC, Set Feature 

(S 6 0 4) o fit, 77'JT-^3>£iJ]fr-<r/ci6 
{cll^ttj^-Flc^ofc/N- FtV X^^gl 0 1 
SfoT, 77UT-^3y^R-T§ (S 6 0 5)„ 
77 , U-r-^3>©^T^H7-r5i: (S 6 0 7 : 
Y) \ *XFggl 1 3&> Set Feature^vy 

F*»frLT, ttfl^^^-^SWfflfifcS-r (S6 0 
8) o 

[0 0 5 8] W±JMWLfcJ:5t, *^SS^^T*f±, m 
-Ft-t X^SSl 0 l©ttH6ft»£Wt*ttji/^^ 

%m\ 0 1 *d€r^rA©Ki{b*H*J: tj^ffiK: 



(6) 



[ 0 0 5 9 ] @ 7 H\ LtcW, 2 ©if 

A-Kf-fX^H 0 l ©f^x^^y^7i^xn 
1 0 3fc*xmjaKSBifi»ffia5l 0 9£ 

[0060] *msm?it, % i 

fc, #XFSjIi 1 3 2M-FtVx^H 0 l©tt 
T, **Fg*l l 3£:j3l>T\ n^F^frfcfifS 

[0 0 6 1] *%ffiBm?&, nvy H^fffcg-rsffl 

i^im^^at * « i o*M0K»t^ t feitii/ < 

*WaRtf"b^^7K^SJteS*x /WtVx*S 

ii o 1 3fciiftrf&„ 

[0062] *-*i$Hjmj3H\ awo-t^^fcu- 20 

b'vy Fulfil- *©fc£BfclSIHI*lltii* 5 

[0 0 6 3] •b7*7FbX^&5£ti\ *Xhgll l 
3*^4A5tl5LBA (logicalblock address) ftZ 

vim ©* * *««>#*StlT^5. 
[0 0 6 4] $fc, $ 1 OlS»««lc*v>T, ttg/<5 

y-^o-otLT, *^ HE3as3ia**tf w en 30 

H\ ^*7i-X±©S*r-*i|fcjMjIfiT*;&!?, H 
RHcti, *XFgBl 1 3fttf^-F7VX*SHl 0 
1 fc*V>Tr-*^©Jp«li*#9fcik M#H©r- 

T*fiftV\ 

[0 0 6 5] fCT, *HJt6^«lT*{i, iOIBiftr- 
* K^M©**!* BI»C T 3 £ *6 7V X ^ y * 7 x 

^3yFo-7i 03t, *Xh^i|gjMiiggtBgfl 

1 0 9£f8tt?vso *x neaKEjsgjaatjwjw 1 0 9 

tt> tgBLfcfc^ftfca^Frs****^*! 40 

1 it, mT-nmcfrfr^mmmmtzzj 

[0 0 6 6] ffiwsnfc^isasifitt, «*x Fg 
§1 1 3fciIfcJLTt>fi^U TYX^CPUl 02fc 

1 0 93\ frzmmi 1 3tUc»ttTfeJ:V\ 
[0 0 6 7] 08ti, #XF&11 1 3«Vn-FtY* 
?gHl 0 1 £flLTAtiJ7Jgj£ (ATAnv^F) * 50 



ftF?§2 001-222380 
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[0 0 6 8] v;l/^77 0S©J: ?^;:li^(©77 , ;^ 
-y3ytf|WIlmcMg^n3JIiI£:fc^^m AT An 
vy K©»ffB*tt, &77*y^-: ycffclcfTfcft 

So 

[0 0 6 9] $1\ *XhCPU 1 1 4tf£fr*S77* 
U^—>a>^»R*n*i: (S 7 0 2) > *X1>CP 
Ul 1 4tt, fcSfcjS&T* ^©77 , U^-^3>©II 

£7x^Xny r-o-v 1 1 7fc#LTATA3vyF 
0»ff*S*TS (S 7 0 3) o 
[0 0 7 0] coj^fcnvyFf&frB*!*, 3vyF 

+ a-8 0 ltlfelftStl* (S 7 0 4) „ 37>H*a 
-8 0 1 ©IMffltO^Ttt, «f 3 0 
[0 0 7 1]#{C, 37>F+a-8 0 lfcfflSoTV* 
Sfcrr^VFfcovvr, ±i$©14ti/W-2£ffl^T 

^ymmmz^Mi cs 7 0 5) , ->xr^a 
afcft*j:3t3vv FUff Mftm^m ? ( s 

7 0 6) o 

[0 0 7 2] ^LT, M^#x.e>ftfcrivyF£\ 

*frrs (s 7 o 7) o a±©«fc5*4as!*, t^t© 

7 7 U ^r- •> a >*«7 1 § S 7* <9 MTo 
[0 0 7 3] ft&\ 3V>F*ff' : t'K*V'»Tt>3WF 
+a-8 0 1 t*ffe43vy Htf AASnfef^KS, 
RTlTSWf, *©3vy F©*fT«ftJIft£¥"J£LT 

[0 0 7 4] UaLfe3^K+ a -80 1 ©^ 

[0 0 7 5] 09 14, 3V>F*a-8 0 1©^^ 

£77*y fr-fa ^6C37> FSfTB**^ 

[00 7 6] 3WFlTg|!t 3V>F©WP8 0 
3, 7^-tXM^8 0 4 (BBJ&LBA, 7*-bX7*Oy 
^^) OflWBW^fc^ ^nvi/FWfii^i: 
LT^S^if9*^t^«ffiSE77^8 0 2m?Z 

»«(saE75^8 0 2tt, i)H'iifs^^-r§^ 

K77'y'5r-^3>KJ:oTS£?n*o fl5««SE75 

^8 0 2«, «*tf % flf««iEtfi2«^gfrfcisi:T, 
osfcttujj^sns. ft^ ctuw^fc^ »«fiia 

[0 0 7 7] 3V>F*a-8 0 lfcfcVTli, *rSK 
%lfS*?nfcnvy F«, 37>K*a-8 0 1Ol 

ftltc^lft^n, lfu©3vyFfr5li#^?£n, ^ 

[0 0 7 8] ^{C, K»iStfc3V>F©^»* (S7 

o 6) ^cov^Tll^^i:I^^B^•r§o 

[0 0 7 9] 01 0&t>*^l U4, ±^©nv>F©M 

x %fr a ®a© 7 d + - h mr*$> % 0 



(7) 
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12 



10 



20 



[0080] si\ 3WF*a-8o ucftmnrc 

zm&t% (S 9 0 2) o *©3£H, lftDtf£«16 
(S 9 0 2 : Y) , 3WH©^ff»f*AnSASi: 

FS©£frJiJ**Afte*.ft^J: 3 £70 >y * LT*< 
(S 9 0 3) o 

[008 1] #BfiSItt*©7-r hnTyp^ 
(S 9 0 4) o *©£&, SK3 
7>WJSI^tt (S 9 0 4 : Y) > 3Spv>FS 
£+a-8 0 1 ©3^CAtl* (S 9 0 5) o 

[0 0 8 2] »«Sfi#*©iJ-H37>K«ift 
*fr^5*W4t* (S 9 0 6) o *©«»» 
>Kff&3*£tt (S 9 0 6 : Y) > SBp^yFS* 
+a-8 0 1 ©^tfcAftS (S 9 0 7) , 

[0 0 8 3] 9ofe3V>H»lCj*Lm ±$©ttf£ 

T, 37>KOL BAfr57**Xftfti:ft3*fclSh>y 
F U**JIHi U FHfflB©5"J y^ift 
EP 5 *> - * BgtfHSfc 4 3 «fc ? 3 v y F!# 
%M^§AT, +a-8 0 1 tilAftS (S 9 0 8) . 
[0 0 8 4] 14^W-*£^T$$£iEtt 
1 (S90 
9) > »*©fiHE38rarH6-pft«*i»5fr* ! W^ , r* (S9 
1 0) „ ^©fSJ| s ffilET'f &^i§£ (S 9 1 0 : 
N) , BP^ ^-KtV**»B1 0 lOfflai^jffS 

(S 9 l 7) „ i7-jffiit*v^i4, SKavyK© 

fflfflBgffir/Vf* (01* ff, *Xhggl l 3fcj£KS 

[0 0 8 5] ^i$&tEtfRJt£T*£5i§£{i (S 9 
1 0 : Y) , Jd4©3T:/F*fffilB©*iM**ft^ 
A-Kf^ X*8ill 0 1 ©fVX^RAM 1 0 5tf, 
*XF81Il l 3fr£©3to£T-2KJ:oT7;l'M^ 
fcSnvyKfctttfrr* (S9il).fLT, nvy 
F+a-8 0 1 rtfc, 7^7.^ RAM 1 0 5±©r-£ 

VF*, tttfJSnfeavyFOftKJSAT* (S9 l 
2) o «:©*£, r<fX2RAMl 0 5±fc*A5ftfc 
$EjMf-^^HDAg|5l 0 8fclBS*ftT7:/*-7> 

H?ALTfc&V\, 

[0 0 8 6] fflttl^ tt^^-^fcffl^Tft* 
T=Ts+Tr+ (60/Xs) x 
3) 

! s-mf& : T s [#] 
URETERS : T r HM 

Xtf y FJUeHBIfi : X s [rpm] 50 



30 



40 



* mum v-v^ymiztttzmmm^Mi 
(s 9 1 3) , m<DmmttK*>zirt§frZfmt 

5 (S 9 1 4) o *©IS& flUTtftV^li (S 9 
1 4 : NK ±^©v-<hB#^|5l1itC, SK3V>F© 
m7*$>±.tm<D2.y-®MZft? (S 9 1 7) o - 
^ «EnJtrefcS*£tt (S 9 1 4 : YK ±jS©3 
F*ff I«H©^«IS*^6/n- FtV*2*B 1 0 
l©rV7.^RAM 1 0 5tfHDAfi|5l 0 8^6©(E2S 
r-*fc«fcoT7;Utt^i:ft53-ryF^mtS (S 
9 1 5) o ^LT> 3?>F*a-8 0 1 rtO'j-Fa 
vy FT*feoTr-<X^R AM 1 0 5lOf-^tt7 

*asnfcy-F3v>F©»K:j*A-r* cs 9 1 

6) o d©^, rVT^RAMl 0 5±fcS*.5ttfc 
IEiMT-*tf*XhSIIl 1 3£$BM£ftT7>*-7 
yftmL&tffttf, ffl3$©y-Ffcv ht*3V>F 

[0 0 8 7] £Lh©«fc$fc:LT, 3V>F©Mtf#*tf 

lft>tl§o 

[0 0 8 8] ±a©3vyK*ffi*IBI©*(*W4 
^$J#)££o^T!ra73 0 F*fr«tlBlttttT© 
30©«^t^TJWl*tl«. 

(a) 7^fh37>F©i^ 

M-FrVx^ggl 0 ltt5>rh*+y*>alWIIWS 
^117 tS*t>T<< 7*9 R A M 1 0 5 'Ng^T-^tf&jM 

T= (5 1 2Xn) /Xw ••• (1) 

( b ) U - F3 v> FTfro+t y>at 7 h 
(a) fcPEIfc, tV7.^R AM 1 0 5fr5>*Xb-Ty 

^7x-r7.nyhP-7 1 1 7'\g#r-*ftH6iM£4'i 
feWp^T3V>F»7i:*ft«n«. ioT, y-F8$ 
©*x h£$arfg&a£*X r ttftlf, 3vy FUff^f 

T= (5 1 2Xn) /Xr •■• (2) 

(c) i;-H37yKW^tyfa5mi^ 
*7-7x7-(±, fEfi»ft*^S*r-^*S!*tH"r^ 

[0 0 8 9] 

[Si] 

(n/S) + (5 1 2 x 1) /X r ••• ( 



h5v*l3»J©"te**»: S 

[0 0 9 0] S (3) ti> *7.M 



(8) 
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•y££ft5©T*, 

T = Ts+Tr+ (60/Xs) 
3) ' 

i:ft3 0 

[0 0 9 2] Sz-^MTstt, ±$©-tr**7Fb7 

0 UCT^Bff^ItiJLTfeS^o ft*, S (3) T* 

l o© 3 v y F ?«»© h 5 7 * $ fc ? r 7 * 
■fe*tS«£*S£LTl^ftW 

[0 0 9 3] 01 2(3:, li©3Y>FM^A7n- 
^-HfcS^t, 3vyF©^TlfJ?£Aft!f;i/c^ 
##&*t0T*fc£. 1^0 (a) 14, M^t*.fy©» 
110(b) tt, a£'<B*.£fl!>»?*3VrH'e* 
5 0 IrK^t, SW&4, 5r>'>+;l/9^f*. 
RW14, 7>^7>fh*. RRtt, 5>^A'J-K* 
St. SW#©&©g[m *3vyKO«fr*nfcffi 
#%^to 09*tf, SWO, SW1, S W2, SW3 

it, z.(D\mx'mitnrcA-D<Di/~ f ryi/^)i c 7^ v 

*£.to ffc, t7h77^"l 0 0 1 tit, *7h-gg 

1 l 3fcfev^T, m-FtV7?SS1 0 l©ffl&<5 

T, #nv>K(D^r-^*VN-FTVX^gai 0 
lOf^X^RAMl 0 5±£#£t£fr3fr£l^iJL 

fcis***tfe©-e*<5. 

[0 0 9 4] 01 0 (b) fc*tJ:3fc, [§]0 (a) fc 
^Ufc3T>K»*3fct;#itfctSS, St, AWfilEtt 

to^hawn (i) sHBtsn*. xk* am* 
w-^nvy F^fif n# h*^ sy l fees, n v > 

F S W 2 *|8fTt * £fVX£R AM 1 0 5 7/l/tt» 

KOftfc, RR2 (2) fffiXZti 

RAMI 0 5±©r-*£fcy htSfc^SStlfcfc© 

89 (3) tfUfrft*. 
[0 0 9 5] *£J»B*?H\ *X hgfi 1 1 3 
^M-FrVX^Sl 0 1 Ottfti*ft£tttt5ttfl|/< 
7^-^^P,3vyF^B#r^^iJL, 3Y>F©H 

TJWitS. 

[ o o 9 6 ] m 1 3 it, *%m%m% itc*-h% v b 



m ^001-222380 
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* [0 0 9 1] 
[»2] 

X (1/S) + (5 1 2Xn) /X r •■• ( 

7— ^'>7rAOfijiS^tHT*feS. WHt^tJ:3 
*^fA(i, -fey h hy7*-y^X 1 2031:, 
r$7?;l/rHf 1 2 1 Ot, ^-FrVx^gi 0 l 
fcfr5ft£„ &fWXl 0 1, 1 2 0 3, 1 2 1 0 
10 (4, I EEE 1 3 9 4T*8M^£ftTVSo 

[0 0 9 7] -fey b hy7*y7Xl 2 0 314, fa- 
•f 1 2 0 4 h/D&m 1 2 0 5 t, m% 1 2 0 
Qt, rX^yyf y I 2 0 7 t, 1394^727x 
-rX^Jl 2 0 1 t, CPU 1 2 0 8£, RAM1209 

[0 0 9 8] t7 h b'y7#-y7Xl 2 0 314, 7-7 

* 1 2 0 4 T-^tB U A/Dg&ffi 12 0 5 -QtVZA/ 
1WBfcS»Lfc«, tMHil 2 0 6, fx^7>77 l 
20 2 0 7, I E E E 1 3 9 4^y^7x-r7gl5l 2 0 1 ^ 
/fLTftt©l 3 9 4r/W7^mtlt5o 
[0 0 9 9] T'JZfrTVM 1 2 1 014, 1 3 9 4-Ty 
£7x^Xg|n 2 0 1 t, MPEGr3-^l 2 1 1 
t, r^77W»gPl 2 1 2£, 7V77Wg|5l 
2 1 3££{I;t3o 

[0 10 0]f^;l/fHfl2 10tt, 1 3 9 4i'>' 
27x^X8! 1 2 0 lfcrtl/CArtLfclWSSMPEG 
f3-^l 2 1 1T-T3-FU fVx7W*J»Sn 

2 1 2£ftLTTWX7Wa51 2 1 3 7?^t5o 

30 [0 1 0 I] A-Fr-fX7gtIl 0 H4, 01, 0 7 

£7x^X3^0—7 1 0 3©*»t)?>K:, IEEE1 

3 9 4 J y$7 XZUffltZTclsb \ 3 9 4Jy$7 
x-fXgM 2 0 1 £fit*-tV5o 

[0 10 2] *^i6S^^T'{4, A-FrVX^ggl 0 
ll|©^«y h7-^fcS^?nfc 1 3 9 4t/W7©14 
i&*y*-*%, (ftOl 3 9 4r/WXtiffint«-# 
ffifcLT, 1 3 9 4^>^7x^X^MkB#^^fl 
I D^77 h*f!lffltSo 
40 [0 1 0 3] 01 4(4, 1 3 9 4^y^7x^7tC*3lt 

[0 10 4] 1 3 9 4f>WX(0^7-ty/*7^7 

7©«j^fk^fft>nT, t^roh^a^HWB^ffi* 

(S l 3 0 2) o *rU^*PS?-1«l* 
- I D7o-bX^T$ti5 (S 1 3 0 
3) o CZ-Clt, T>U7,m<Dm?M%t)\'-Vtrj;Z> 
7Wx*tt£tS. -b;l/7 I D^7-y h^iM 

50 l/^fcXJfttS (S 1 3 0 4) o 



(9) 

15 

[0 1 0 5] H 1 5tt, -fe;I/7 I D/*5ry b©$$£* 
TH?-£3o *£fl0B*m /n-KtY^^SSI 0 
1 ©14fg/^-7£fl&©l 3 9 4T7W7s{cSftrf& 

O/^y r-©tfy hO®f$Mff l"lj TiStltf* 7W 

LT*5< 0 h*7M~3 1tlt teW*?*-* 
tfl&lfiSnTVS I E E E 1 2 1 2 CSR 
-;l/&7r-77 1^777) 7-*r*x+£i£8aL;fc 10 
7FUX£fflfc*ttS7KUX*7-t'y hffil 4 0 l£ 
AtiSo HyH~3 1«fc, tttg^7-7ffi 

[0 10 6] I E E E 1 3 9 4 Jy27 ZXHt, I 
E E E 1 2 1 2 -effi&Ztllt 6 4 If 7 h- ©7 F P7SR3 
£+r#- h LTV5„ 016tt, I E E E 1 2 1 2 T*M 
fetftfzG 4 tf7 r-©7FU7^£jjVrHT*££„ I 
E E E 1 2 1 2#HfcT*f4, 6 4 If 7 h ©7 FU7©±{u 

i otr-> hTvu i Dtfjg^n, IK 6 if 7 hT-y- 

F I DtfJSSStU S0©4 8 If 7 hTfcy-Kfcfctf 20 

[0 10 7] m-FTV 77^11 0 1«\ iE©tt& 
/^7-71ffg*\ 4=.i/*)]/3L=.y f>7^- 

XfcEBLT**, EgLfc7FU7©*7-fe7 h 1 4 

0 1 %±E-fe;l/7 I D^77 Mt^f n©tf 7 hi — 3 1 
tcAft^o ^-F7*^^^S1I1 0 1 tfiMfSLfc-fe;l/7 

1 D/^7 h*SfflLfer/W^tt, m-FtV77£ 
Si 0 1 t^LT'J-F7P7^U7x7h/^7 r-£ 

jmmlt, *7-b7h7Fi^xi 4 0 ncfemnrc®. 

forty *-f%m.Hm o 30 
[0 1 0 8] Wi 1 3{C^L/c->7rATii, a-KtV 
7*811 1 0 1 fr£&f8£ftfc-fe;l/7 I D/^7 
■fey h h 7 7*777 1 2 0 3&tfrv ? 7;l/rl'lf 1 2 
1 OtfgfttSo cneof/WXl^ C©fe;l/7ID 
/S7-7 h*Wr*Ci:fcJ;D, ^-F7V7^§1 
0 lsWi&'^-^fcjI&tStt&fcftoT^Sci: 

[0 1 0 9] **SBBI8K:*tt*3vy F©afe^ 
SAkiov^TIWB'rs. 40 

[0 110] /\- Fr-f 7 7SS1 0 

l*7**7*SrVV7jWg&#£'fS©-r> 

F©M^^.l±, ^-F7V7^gl 0 

v y H t § $ % © r> <-T 7 © cf fr£ v 7 7 - r A 

Y7£HRU V77-r/W7(c*3V>Tlf'5 0 **JS 

JBttTtt, fe7 h h 7 7*7*7 1 2 0 3A\ V7*- 

TfUwmvt&m-DttZo a*, *7h7-* 

(CO^ftbfcf/^^T'SWf, l 3 9 4^7*7x1' 
7©ifOrVU7W^ (peer to peer) ©ttSA^Ptt 
©»J»3^te"P26*. 50 



#P»B2 0 0 1 -2 2 2 3 8 0 
16 

[0 111] 1 3 9 4^7^7x-1 , 7ti, A7©#Mfc 

©m, 7-ry7ot7ii^©fa^T^7^y7ot7 

v*-s;+*IHRt*flMI*»o. 7^y*Pt7V* 

S*afilU IrRjfcgtffc^ 7^77Pt7/^7h 
v^-i/>tlt±*tifcr/U7)b\ V77-T/W7© 
[0 1 12] /n-FtV 7*811 1 0 1 K7*fe7Lfc 

ftT^o cfttt, &^©7*77*Pt7^*-7r-£ffl^ 

[0 113] Mz.l£, r-77;l/rHf 1 2 1 o*V\-F 
r-f 7*8111 0 lfc7*-fe*LfcH§^ tv^I/t 
Hf 12 0 1 fe7 h r-77*7*7 1 2 0 3^SS 
LTm-FtV7*8S1 0 1 £7*-fe7"f SCfcfc* 
§0 £1\ r7*;l/rHf 1 2 0 1 {±, fe7 h h 7 7* 
777 1 2 0 3KWLT\ S§#^©7FU7^t^ 
frvhfcBttt*. C©ftJg©7FU7£lffl{^ m 

&Ct£^T©l 3 9 4rVV7KSft]LT*5<o Z 
LT, <1©^T7 h©r-7^c, /^yh©58fTft« 
t (c©i§£, r^;l/rl/ei 2 0 1), ^77b$s 
^ (C©«^ /n-Ft^77^B1 0 1) , Rt>\ 
nY7F©rt^^-r5 0 CO/^yh*»tffioft 
V77— f/WXT'SS-b-y h h 77*777 12 0 3 
\U*>r*jY isayfet W L T ^7 7 h RfrflSSt *^ 6 © 

g^^jMfst^o ^^7 Yvrngm^mmmmz 

-D^Xlt, 1 3 9 4>l'7*7x-7 , t'&£l/tVS<fc5 

^ y ^ Pt7lE^ti, SIEJaatiff frfci^J; 3 tcftx 

[0 114] fe7hb 77*7^7 1 2 0 3li, Jifl^ 
nfcPV7 FS^ltt, ffi©r/W7frP»Sltfc3 v 
7 F»fc»fT)e»*iBlU -77x2^7*- V77© 

[0 1 1 5] HI 714, HI 2fcl^ttfc3V7F©M^ 
**©W**tHT45*. ileTii, a-Fti'77^ 
SI 0 l*^i!Jii^l*tBbTr7^;^■r^e , 12 10 
fctMj1-*»ifc, fe7hh77l 2 0 3A^/n- Ft 
-r7^^Sl 0 Hc^-r?.577 > Ar-7©»f jA^s 

[0 1 1 6] HI 7t^-r«k5t, f^^^fUfl 2 
0 l#M-FfV77g§l 0 1 kz»LT«ff^r*H«* 
MiE{tt©7-77i/-f;l/'J-FPvy F (S R x) 

-b7hb77*7^71 2 0 3^e>©77^"A77 
fe7 (RRx, RWx) ©g^ft^T^So 



(10) 

17 

[0 1 17] M^^HU©3V>K*a~8 0 1 <09tM 

\t7yffLV-YT*hZ>t>\ f^;l/fUifl 2 l C\ 
©i&HII£b7*°y7£km-f 3fc*6^ sro£1 
(BfcS-fr, fro, 5feSK» (HDAgPl 0 8fre,T4*t 
R AM 1 0 5^\cDt-^$e^) fc^frS-eS (D . S 
R0(i, r^7?RAM 1 0 5±fcttStr-*tfft< H 
DAg|5l 0 8fr5Ott*mLfc4afeJ6S/-^^fcWFlffl 
tfii*^ iot, 3fcfc, RRCK RRlZ^fttZ 
(2) o cn«:*+'yS/al:y FLT*5Dt^X7RA 
M 1 0 5frS-fey h h77#7?7> 1 2 0 3MDr-3f 10 
ftSSKft*©^ Mffi$teM#B:ttS&StiS. S R 
l~3**ffrS (3) o S R 1 fcMEgtt&x-^tfK 
{CrVX^RAMl 0 5M8lfiSftTVSfci&y-Fl: 
•yFfcftS., SR2, SR3fc«fc3r-*flte2Sfc: 
iDf^;l/fKfl 2 1 0$J©1 3 9 4-T>^7i-T 
Xgfll 2 0 1 ©R kMffyfrVmtKZfcib, SR4© 

MfcRwo, RR2 (4) *%nLTi>wmtm®tiz 

[0 1 18] W±T'(±, a-FtVX^SSI 0 1 ©14 
i^W-2£^7 hh7^7^X 1 2 0 3fc£!K 20 
M-Fr-fX^ggl 0 1 (Dtt^/^^-^tCg-^V^ 

T\ a-Ft^x^^SI o l t«fr*n«3TyK© 

1 0©1$t^W-#£> -t7 F h77#7^X 1 2 0 
3tcS£Q-f3£5fc:LT£>J:i\ 

[0 119] C©^ -t!7hh 77^7^7. 1 2 03 
it. A-Kf^^8ll 0 lKJtUTISfftSavy 
F©£frl$IH!*J: DZESStc^JT^c: fctfRl&fc&So 
01*. tf, Tv^rUtfl 2 1 0© 1 3 9 4^y*7x 
YXgRl 2 0 1 ©R AM 1 2 0 2©SS> R AM 1 2 0 30 
2^6MPEGr3-^l 2 1 l^Or-^tttfjXtf- 
F\ RAMI 2 0 2'\©r-*A2)7t!-F£®ftrfft 
tf, -by h F 7 7**7 £7> 1 2 0 3 fcfc^T, RAMI 

2 0 2'\©T-£fe£fcJ;oT, V^ORAM1 2 0 2^ 

[0120] u±mwirc&?ic, xmmtfcwi, /^ 

-FfV77Hgl 0 l£7*-feXT57W7oWi$ 
©H£T'&, ^-FrVX^^ttl 0 HcflLT^vy 
F*f8fffSa»07W*0*fr&vx*-T/VX 

1 0 lfc8fS7*-feX*H6*ai/T, 3WK*fr 

[0 l 2 l] Sfc, fia^&£®ffi&ftffi££®£'r 
S/^yFIBaiKfe^Tt, I E E E 1 3 9 4/^X±© 

o->xr A«sg*#a l ttfrit % x\ t- $ &mmn 

[0 12 2] m2s %3<DmmMT*7riLtc^- 50 



f#F*l2 001-222380 
18 

FrVX7Hg 1 0 1 fi, % 1 ©3M!£™^ tt 
*7bggm £Mfc©ttfll^5 

[0 12 3] 

[o 1 2 4] *fc, wawBttasii^ott^^^-** 

FfcfMflfc^WLnvv F0*fT«**tt"< 
t^.i.CiifciDs ^XrA^7*-^y7,©|nj±£0 

[0ffi©^*^i«0^] 

[01] *»Wt**flffiWra!'>XrA07*D7^H 

[02] M-F7V77£!g©1»W-*©#iJ£: 

[03] i]^ ; &-F©fi'iJ^T0T-fe5o 

[04] 14^7*-*©aa£8lS**t7n-^+ 

[0 5] Identify Device1i$g©1#j££^T0T*& 

[06] 77Ut-^3>^TBf©tt^W-*© 

[0 7] *«WK«kS«2©fflf?BJ!ia^TA©7o 
7?0T*&3„ 

[08] =ivyFmf^il^-r7D-^^-hT^ 

[09] 3vyF+a-©^^T0-PS5o 
[010] 3v>FM^#x.Ma^T7n-f-t- 

[011] 3vyF^W*ffla*^"f7P-f-+- 

h (*©2) T?fc3o 

[012] 37> FM^#*©--W*3**B?fc3. 
[0 1 3] *%Wfc«tS*-A*7 h7-^77rA 
©7o<y70Tfe^o 

[014] I E E E 1 3 9 4 -fy£ 7x^7 ©MBit 

5aa©7P-f-v- h^i"0-efe§ o 

[01 5] -fe;U7I D^7b©7*-V7b#£* 

[016] I E EE 1 3 9 4^y#7xl'7T*l£ffl? 
57 FU*£lffl©ttaj8t*ife*o 
[017] 3Y> FM^gfcOHMfc^tEIT&So 

1 0 l-M-F7V7?gg, 1 0 3 - T'CT.^-ry^ 
7x-Y7s3yhD-v^ 113-*XhSl, 80 1- 
37>F+i- 80 2 -fti&UU7y7, 120 1- 
1 3 9 A4y*7 3.47M, 1 2 0 3 •-b7 h h77^ 



12 10 



19 



(11) 



fP*B2 001-222380 
20 



[01] 



113- 



115- 



CPU 


. : 




3>h 


p-? 



-114 



116 



RAM 



117 



10V 



,102 



,107 



103 



CPU 



Fix? 



4-* 



=3>rP-9 



104 



3> hP-? 



112 



mafias 



RAM 



-105 



J 

106 

108 
-1 



HDAS 



126] 
H6 



S602-^ f~" AP*S» I 



S603^ 



S604-H set Feature 37> p " 

i — 



S605 




Set Fe&ture 37>K 

i IS ~~i 



[02] 
02 



*7t?r 






loot aJtStSBi 


u 


«■» t ^ P 'r|B|«SMU3t 


7200 r pB 


Ifififl / 5400 / 7200 

JOVV / v"*W f • Cvv 


i 
i 




i 

i 


o;ffl£t^/>K7^A 


2 




| 4.0 KB 


0.5 / 1.0 / 2.0 / 4.0 


3 




512 ±7* 


64 / 128 / 256 / 512 


A 
H 


s~ — r 




o:tea*-K 

i isat- k 


5 


*«ii**Kil7*5£ 


0 


0: r?7?¥tt 
i : *y>»tt 

3 : KH¥tt 


6 




1 


1 ~ n 


7 


ECCfl 


40 B 


10 / 20 / 30 / 40 


8 




4 mm 


1/2/3/4 


9 




100 MB/s 


16 / 33 / 66 / 100 i 



[04] 




S205^ H n»^-» (ttimn) «#~| 
S206 



5207- ~H~^~ifc^ Fra¥j l 

5208- H *-Kifc£ I 



S210^r f7'^"» (ggg) «g t 



(12) 



ftffl 2 0 0 1 - 2 2 2 3 8 0 



S3] 



[05] 







^ » ■ j r # r fa 






/ 


0 


7200 


i 


1 




/ 


2 


4.0 




oul 


3 


512 




4 








5 


0 






6 








7 


40 






8 


4 






9 


100 


bbb 




0 


3800 


t-r / 


1 


1 




2 


4.0 






3 


512 




502 


4 


o 






5 


o 






6 


1 






7 


40 






8 


4 






g 


16 


ccc 




0 


5400 


1 


0 I 




< 


2 


4.0 I 




QUO 


3 


512 ! 




4 


1 














6 


10 ! 






7 


40 \ 






a 


A 






9 


66 


ddd 




0 


3600 


T 


0 






2 


1.0 




504 


3 


512 






4 


o 






5 


0 






6 


2 






7 


40 






8 


1 






9 


16 



[08] 



S702~{! 



APSg 



S7Q3^ f ATAWKjgfTgy 1 



S704. 



S705- 



S706^ fwK tt^«jL (aaTb)" 



S707^| rargfr 



S708 



lord 


Description 


0 


Generil Conf iouration 


1 


Number of logical cylinders 


2 


Reserved 






X 


bi t 15-1 : fcfiB/r?> -*tttt'*-X7' KU* (y) 
bi t 0 1 : HD0*t&*Blfc«tfe*1f*- S 


y 


ItfS/t?*-* a 


v+i 










[07] 




H7 



113- 



115- 



*7> V 
CPU 


i 

1 


L 
r 


A* 





114 



116 

_L_ 



RAM 



117 



101* 



.102 



,107 



103 



CPU 




If-* 





-f>$7i<7 

109 



4-* 




104 



eccl 



112 



7*< 
RAM 



-105 



106 

108 
J. 



HDAfc 



(13) 



#Pffl2 0 0 1 -2 2 2 3 8 0 



[09] 
H9 

AP 0 I I W I 1 



802 \. 



AP 2 1 



803 



797 




77-tz^^rttfeffl 







































1 



801 



[mi 2] 

012 



802 


803 

, T 


1001 




37> K 


797 


0 


RW 2 


0 


1 


SV 3 


0 


1 


SW 2 


0 


0 


RW 1 


0 


0 


RW 0 


0 


1 


SV 1 


0 


0 


RR 2 


1 


0 


RR I 


0 


0 


RR 0 


1 


1 


SW 0 


0 



(a 



802 803 1001 



77? 


a-7> K 


77? 


0 


RW 2 


0 


0 


RW 1 


0 


0 


RW 0 


0 


0 


RR 1 


0 


1 


SW 3 


0 


0 


RR 2 


1 


0 


RR 0 


1 


1 


SW 2 


0 


1 


SW 1 


0 


1 


swo 


0 



(3) 



[01 3] 



[01 4] 



013 



1203- 



1204 1205 ^m I I CPU h^ f 



1 206^ ± J 



H208 



1207 



RAM h ^__ 

1 1209 



n BgggX g — I — ^1 201 
I ram k ^-^i 202 



101^ 



102- 



CPU 






4-+ 




1210^ 



SI 4 



1 


r 






r 






r 




1 


r 



S1302 



-SI 303 



_,~S1304 



[01 5] 
HI 5 



Packet *0 



10 



phy.lD 
LXJ-U 



OL 



cap_cnt 
Mill 



SP dolC pwr pO pi p2 I 



logical inverse of first quadlet 



1401 



Packet *n 



I I I 



I I I I I I H I I I I I I I 1 I I I I ) I 



I I I 



logical Inverse of first quadlet 



(14) 



$M2 001-222380 



^10 



[@i o] 



S902 



S903 



S904 



S906 




S9Q5- H" iai7fh3?>h;s6-by k 



S908 



co no J BWSUMKHTsrt* 



S910 




(15) 



$B§2 001-222380 



[011] 

H11 



S917 



K»r*itfTWiai?ai 



-S91 1 

S912 
•S913 




S914 



•S915 
S916 



(16) 



#M2 0 0 1-22 2 380 



imi 6] 



Ml 7] 



B16 



H17 



A*J JO 




j-y to 


> 






CSR7-*r?ft 


A'J *1 


j-y n 


WW* 


a'x #2 


j-y n 


ROM 






















/ 








1 










\ 






















a*j 81022 




/-y *62 






* 




a*1 11023 


> 


f-y m 
(ra-ywh 







802 



803 1001 





□ v> K 




I 0 


RR 2 


0 


! 0 


R» 0 


0 


o 


RR 1 


1 




SR 5 


0 




SR 4 


0 




SR 3 


0 




I SR 2 


o ! 




SR 1 


0 




SR 0 


0 


0 


RR 0 


1 I 



802 

X 


803 

T . 


1O01 


757 


□ "7> K 




1 


SR 5 


0 


1 


SR 4 


0 


0 


RR 2 


0 


0 


L ra 0 


0 


1 


SR 3 


0 


1 


SR 2 


o 


1 


SR 1 


1 


0 


RR 1 


1 1 


! o 


RR 0 


1 


i 1 


SR 0 


0 



(3) 



(a)tt«*A.tt 



(72)nw# ftp m cmmz sin ¥ 

F*-A(##) 5B065 BA01 ZA05 

5D044 AB05 AB07 BC01 CC04 DE42 
GK12 HL01 



